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New data from the National Center for Science and Engineering Statistics (NCSES) within the National
Science Foundation indicate that research and experimental development (R&D) performed in the
United States totaled $666.9 billion in 2019 (table 1)." The estimated total for 2020, based on
performer-reported expectations, is $708.0 billion. These numbers compare with U.S. R&D totals of
$494 .5 billion in 2015 and $406.6 billion in 2010. (All amounts and calculations are reported in current
dollars, unless otherwise noted.)

The U.S. R&D system consists of the activities of a diverse group of R&D performers and sources of funding. Included
here are private businesses, the federal government, nonfederal governments, higher education institutions, and nonprofit
organizations. The organizations that perform R&D often receive significant levels of outside funding, and organizations
that fund R&D may also themselves be performers. The data for this InfoBrief derive mainly from NCSES surveys of the
annual R&D expenditures of these performers and funders.

The “Data Sources and Availability” section at the end of this InfoBrief summarizes the main data sources and
methodology and provides further details on the data. Data described in this report that do not appear in one of this
InfoBrief's tables or figures come from the companion data tables, National Patterns of R&D Resources: 2019-20 Data
Update, found at https://ncses.nsf.gov/pubs/nsf22320/.

Table 1
U.S. R&D expenditures, by performing sector and source of funds: 2010-20
(Millions of current and constant 2012 dollars)

Performing sector and source of

funds 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 20202
Current Smillions
All performing sectors 406,600 426,215 433,716 454,271 475969 494,499 521,700 554,012 604,837 666,875 707,967
Business 278,977 294,092| 302,251 322,528 340,728 355,821 379,529 405,792 445563 | 498,175 531,941
Federal government 50,798 53,524 52,144 51,086 52,687 52,847 51,187 52,553 58,356| 62,802 65,685
Federal intramural 31,970 34950 34,017 33406 34,783 34,199 31,762 32,231 36,793| 39,870 41,936
FFRDCs 18,828 18,574 18,128 17,680 17,903 18,649 19424 20,322 21,563| 22932 23,749

Nonfederal governmentb 691 694 665 620 583 595 620 632 643 675 696


https://ncses.nsf.gov/pubs/nsf22320/

National Center for Science and Engineering Statistics | NSF 22-330 2

Table 1
U.S. R&D expenditures, by performing sector and source of funds: 2010-20
(Millions of current and constant 2012 dollars)

Performing sector and source of

funds 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 20202
Higher education 58,084 60,088 60,895 61,548 62,351 64,635 67,792, 71,115 74914 78176 81,111
Nonprofit organizations® 18,050/ 17,817 17,762 18,489 19,620 20,601 22,573 23,921 25361 27,048 28,533

All funding sources 406,600 426,215| 433,716 | 454,271 475969 494,499 521,700 554,012 604,837 666,875 707,967
Business 248,126 266,427 275,728 297,188 318,410 333,243 360,291 386,385 426,193| 481,799 517,431
Federal government 126,617 127,014 123,837 120,132 118,367| 119,532| 118,174 121,632 129,625 133,807 137,818
Nonfederal government 4,303 4,387 4,158 4,243 4,213 4,277 4,520 4,578 4,731 4,929 5,038
Higher education 12,262 13,103| 14,300, 15378 16,210 17,292 18,415 19,555 20,682 21,562 22,607
Nonprofit organizations® 15292 15284| 15694, 17,330 18,768 20,156 20,300 21,862 23,607 24,778 25,073

Constant 2012 Smillions

All performing sectors 422,811 434,187 | 433,716 | 446,452 459,193 472,344 493,381 514,181 548,252 593,865 622,951
Business 290,100 299,593 302,251 316,977 328,719 339,879 358,928 376,617 403,879| 443,634 468,063
Federal government 52,824 54,525/ 52,144 50,207 50,830 50,480 48,408 48,774 52,897 55926 57,797

Federal intramural 33,245 35604 34,017 32,831 33,557 32666 30038 29914 33351 35505 36,900
FFRDCs 19,579 18921| 18,128 17,376 17,272 17,813 18370 18,861 19,546 20,421 20,897
Nonfederal governmentb 719 707 665 609 563 568 586 587 583 601 613
Higher education 60,400 61,211 60895 60488 60,153 61,739 64,112 66,002 67,906 69,617 71,371
Nonprofit organizations® 18,769 18,150 17,762 18,171 18928 19,678 21,347 22,201 22,988 24,086 25,107

All funding sources 422,811 | 434,187 433,716 446,452 459,193 472,344 493,381 514,181 | 548,252 593,865 622,951
Business 258,019 271,411 275,728 292,073 307,187 318,312 340,734 358,605 386,321| 429,051 455,296
Federal government 131,665 129,390 123,837 118,064 114,195 114,177| 111,759 112,887 117,498 119,157 121,268
Nonfederal government 4,475 4,469 4,158 4170 4,065 4,085 4,275 4,249 4,288 4,389 4,433
Higher education 12,750 13,348 14,300 15,113 15639 16,517 17,415 187149 18,747 19,202 19,893
Nonprofit organizations® 15902 15,570/ 15694, 17,031 18107 19,253 19,198 20,290 21,398 22,065 22,062

FFRDC = federally funded R&D center.

@ The data for 2020 include estimates and are likely to later be revised.
bIncludes expenditures of federal intramural R&D as well as costs associated with administering extramural R&D contracts.
¢ Some components of the R&D performed by nonprofit organizations are estimated and may later be revised.

Note(s):
Data are based on annual reports by performers, except for the nonprofit sector. Expenditure levels for higher education, federal government, and
nonfederal government performers are calendar-year approximations based on fiscal year data.

Source(s):
National Center for Science and Engineering Statistics, National Patterns of R&D Resources (annual series).

Current Trends in U.S. Total R&D and National R&D Intensity
U.S. Total R&D

Year-over-year increases in U.S. total R&D expenditures averaged $19.2 billion over the 2010-16 period (table 1).
Nonetheless, an even stronger level of yearly R&D increases has emerged in the years since. The U.S. R&D total in 2017
was $32.3 billion ahead of the previous year; $50.8 billion ahead in 2018; $62.0 billion ahead in 2019; and, as presently
estimated, $41.1 billion ahead in 2020 (figure 1). This pattern of sustained annual increases in U.S. total R&D since 2010
has been due mainly to consistently higher levels of business R&D performance, which have accounted for near 80% or
more of the total annual increases since 2010 (figure 1).
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Figure 1

Year-over-year changes in U.S. R&D expenditures, by performer: 2014-20
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FFRDC = federally funded R&D center.

Note(s):
The data for 2020 include estimates and are likely to later be revised. Expenditures by nonfederal government performers are comparatively
negligible, and specific bars for this sector are excluded.

Source(s):
National Center for Science and Engineering Statistics, National Patterns of R&D Resources (annual series).

Adjusting for inflation, growth in U.S. total R&D averaged 3.8% annually over the 2010-19 period, well above the 2.2%
average growth of U.S. gross domestic product (GDP) over the same period (table 2).2 By comparison, average annual
growth of U.S. total R&D in the prior decade (2000—-10) was lower at 2.1%, although still marginally outpacing the 1.8%
rate of GDP expansion.2 The estimate for 2020 shows inflation-adjusted R&D growing at 4.9% compared with a 3.4%
decline of GDP.
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Table 2

Annual changes in U.S. R&D expenditures and gross domestic product, by performing sector: 1990-2020

(Percent and current and constant 2012 dollars)

Longer-term trends Most recent years
Expenditures and gross 1990- | 2000- 2010-  2010-  2011-  2012- 2013- 2014- | 2015- 2016- 2017- 2018- 2019-
domestic product 2000 10 19 11 12 13 14 15 16 17 18 19 202
Current §

Total R&D, all performers 5.8 4.3 5.7 4.8 1.8 4.7 4.8 3.9 5.5 6.2 9.2 10.3 6.2
Business 6.4 3.4 6.7 5.4 2.8 6.7 5.6 4.4 6.7 6.9 9.8 11.8 6.8
Federal government 1.9 5.9 2.4 5.4 -2.6 -2.0 3.1 0.3 -3.1 2.7 11.0 7.6 4.6

Federal intramural® 2.1 5.2 2.5 9.3 -2.7 -1.8 41 -1.7 -7.1 1.5 14.2 8.4 5.2
FFRDCs 1.7 7.3 2.2 -1.4 2.4 -2.5 1.3 4.2 4.2 4.6 6.1 6.3 3.6
Nonfederal
governmentb NA NA -0.3 0.4 4.2 -6.8 -5.9 2.0 4.3 1.9 1.7 5.0 3.1
Higher education 5.9 6.9 3.4 3.4 1.3 1.1 1.3 3.7 49 49 5.3 4.4 3.8
Nonprofit
organizations® 8.8 6.6 4.6 -1.3 -0.3 41 6.1 5.0 9.6 6.0 6.0 6.7 5.5
Gross domestic product 5.6 3.9 4.0 3.7 4.2 3.6 4.2 3.7 2.7 4.2 54 4.1 2.2
Constant 2012 $

Total R&D, all performers 3.7 2.1 3.8 2.7 -0.1 2.9 2.9 29 4.5 4.2 6.6 8.3 49
Business 4.3 1.2 4.8 3.3 0.9 4.9 3.7 34 5.6 4.9 7.2 9.8 5.5
Federal government -0.1 3.8 0.6 3.2 -4.4 -3.7 1.2 -0.7 -4.1 0.8 8.5 5.7 3.3

Federal intramural® 0.0 3.0 0.7 7.1 -4.5 -3.5 2.2 2.7 -8.0 -0.4 11.5 6.5 3.9
FFRDCs -0.4 5.1 0.5 -3.4 -4.2 -4.1 -0.6 3.1 3.1 2.7 3.6 4.5 2.3
Nonfederal
governmentb NA NA 2.0 -1.7 -5.9 -8.4 -7.6 0.9 3.3 0.0 -0.7 3.2 1.9
Higher education 3.7 4.6 1.6 1.3 -0.5 -0.7 -0.6 2.6 3.8 2.9 2.9 2.5 2.5
Nonprofit
organizations® 6.6 4.4 2.8 -3.3 -2.1 2.3 4.2 4.0 8.5 4.0 3.5 4.8 4.2
Gross domestic product 3.4 1.8 2.2 1.5 2.3 1.8 2.3 2.7 1.7 2.3 2.9 2.3 -3.4

NA = not available.

FFRDC = federally funded R&D center.

8 The R&D data for 2020 include estimates and are likely to later be revised.
b Survey data on state internal R&D performance were not available prior to 2006; data for 2008 were not collected.
¢ Some components of the R&D performed by nonprofit organizations are estimated and may later be revised.

Note(s):
The longer-term trend rates are calculated as compound annual growth rates.

Source(s):
National Center for Science and Engineering Statistics, National Patterns of R&D Resources (annual series).

R&D-to-GDP Ratio

The ratio of total national R&D expenditures to GDP is widely used by national statistical offices and other policy analysts
as an overall gauge of the intensity of a nation’s R&D effort. In this new edition of the National Patterns series, the ratio of
U.S. R&D to GDP was 3.12% in 2019 and is estimated to be 3.39% in 2020.4

The U.S. ratio generally has been rising since the mid-1990s, although with some periods of decline (figure 2). Prior to
2019, the highest U.S. ratios recorded were 2.79% in 1964, 2.78% in 2009, 2.79% again in 2016, 2.84% in 2017, and 2.95%
in 2018.° Reaching an R&D intensity level above 3.0% is widely regarded in the R&D policy community as a notable
national achievement. Some further maturity in the data is warranted in interpreting the reported 3.39% for 2020—due both
to its estimated nature and the fact that the sizable uptick from 2019 reflects both a rising R&D level and a declining GDP.
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Figure 2
Ratio of U.S. R&D to gross domestic product, by source of funding for R&D: 1953-2020
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Note(s):

The data for 2020 include estimates and are likely to later be revised. The federally funded data represent the federal government as a funder of
R&D by all performers; similarly, the business funded data cover the business sector as a funder of R&D by all performers. The "other" category
includes the R&D funded by all other sources—mainly, by higher education, nonfederal government, and nonprofit organizations. The GDP data used
reflect the U.S. Bureau of Economic Analysis statistics of late October 2021.

Source(s):
National Center for Science and Engineering Statistics, National Patterns of R&D Resources (annual series).

Most of the rise in R&D-to-GDP ratio over the past several decades is owed to the increased nonfederal spending on R&D,
particularly by the business sector. This arises largely from the growing role of business R&D in the national R&D system,
which in turn reflects the increase of R&D-dependent goods and services in the national and global economies. By
contrast, the share of federally funded R&D expenditures declined from the mid-1980s to the late 1990s, notably from cuts
in defense-related R&D. This was followed by a gradual uptick through 2009, driven by increased federal spending on
biomedical and national security R&D and the one-time incremental funding for R&D provided by the American Recovery
and Reinvestment Act of 2009 (ARRA). However, the federally funded share has returned to a path of mainly decline since
2010 (figure 2).

Performers of R&D

Business

The business sector is by far the largest performer of U.S. R&D. In 2019, domestically performed business R&D accounted
for $498.2 billion, or 75% of the $666.9 billion national R&D total (table 1 and table 3). The business sector’s
predominance in national R&D performance has long been the case, with its annual share ranging between 69% and 75%
over the nearly two-decade period of 2000-19.
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Adjusted for inflation, growth in business R&D averaged 4.8% annually over 2010-19, well ahead of the 3.8% annual

average for U.S. total R&D and the 2.2% annual average for GDP (table 2).

R&D performed in the domestic United States by businesses occurs widely in manufacturing and nonmanufacturing.
Presently, most occurs in five industries: chemicals manufacturing (which includes the pharmaceuticals industry);
computer and electronic products manufacturing; transportation equipment manufacturing (which includes the
automobiles and aerospace industries); information (which includes the software publishing industry); and professional,

scientific, and technical services (which include the computer systems design and scientific R&D services industries).®

Higher Education

R&D performed in the United States by the higher education sector totaled $78.2 billion in 2019, or 12% of U.S. total R&D
(table 1 and table 3).7 Over the period 2000-19, the higher education share of U.S. total R&D ranged between 11% and

14%.

Table 3

U.S. R&D expenditures, by performing sector, source of funds, and type of R&D: 2019

(Millions of dollars and percent distribution)

Performing sector and type
of R&D
R&D
Business
Federal government
Federal intramural
FFRDCs
Nonfederal government
Higher education
Nonprofit organizations

Percent distribution by
funding source

Basic research

Business

Federal government
Federal intramural
FFRDCs

Nonfederal government

Higher education

Nonprofit organizations

Percent distribution by
funding source

Applied research

Business

Federal government
Federal intramural
FFRDCs

Nonfederal government

Higher education

Nonprofit organizations

Percent distribution by
funding source

Experimental
development

Business

Total
666,875
498,175

62,802

39,870

22,932

675

78,176

27,048

100.0
102,874
32,582
11,932
7,352
4,580
120
49,126
9,113

100.0
132,021
76,176
20,522
11,264
9,258
524
21,793
13,006

100.0

431,980
389,418

Business
481,799
474,442

179

0

179
23
4,808
2,347

72.2
33,745
30,132

36

0

36

4
2,729
844

32.8
73,277
70,679
83

0

83

18
1,449
1,049

55.5

374,777
373,631

Source of funds ($millions)

Federal

government
133,807
22,653
62,408
39,870
22,538
290
39,556
8,900

20.1
42,199
2,349
11,853
7,352
4,501
52
25,358
2,588

41.0
41,849
5,246
20,339
11,264
9,075
225
11,144
4,895

31.7

49,758
15,058

Nonfederal
government

4,929

169

49

0

49

347

4,364

0.7
2,618
15
10

10
62
2,531

*kk

2.5
1,675
42
23

23
269
1,341

*kk

1.3

636
112

Higher
education

21,562

*%

*%

0

*%

4
21,559

*kk

3.2
13,594

*k
*k

0

*k

1
13,594

*kk

13.2
5,766

*%

*%

*%

5,763

*kk

4.4

2,202

*%

Other nonprofit
organizations
24,778
911
166
0
166
12
7,889
15,800

3.7
10,719
86

33

0

33

2
4916
5,681

10.4
9,454
209
77

77

2,097
7,062

7.2

4,607
617

Percent distribution
by performer

100.0

74.7

9.4

6.0

3.4

0.1

11.7

4.1

100.0
31.7
11.6

7.1
4.5
0.1
47.8
8.9

100.0
57.7
15.5

8.5
7.0
0.4
16.5
9.9

100.0
90.1
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Table 3
U.S. R&D expenditures, by performing sector, source of funds, and type of R&D: 2019
(Millions of dollars and percent distribution)

Source of funds ($millions)

Performing sector and type Federal Nonfederal Higher Other nonprofit Percent distribution
of R&D Total | Business government government education organizations by performer
Federal government 30,347 60 30,215 17 xk 56 7.0
Federal intramural 21,253 0 21,253 0 0 0 49
FFRDCs 9,093 60 8,962 17 *x 56 2.1
Nonfederal government 31 1 13 16 * 1 0.0
Higher education 7,257 631 3,055 492 2,202 877 1.7
Nonprofit organizations 4,928 454 1,417 xkx xkx 3,057 1.1
Percent distribution by
funding source 100.0 86.8 11.5 0.1 0.5 1.1

* = amount < $0.5 million; ** = small to negligible amount, included as part of the funding provided by nonprofit organizations; *** = small to
negligible amount, included as part of the funding provided by other sectors.

FFRDC = federally funded R&D center.

Note(s):
Some components of R&D performance and funding by other nonprofit organizations are projected and may later be revised.

Source(s):
National Center for Science and Engineering Statistics, National Patterns of R&D Resources (annual series).

Adjusted for inflation, growth in this sector’'s R&D performance averaged 1.6% annually over 2010—-19, well behind both
U.S. total R&D (3.8%) and GDP (2.2%). The year-by-year trajectory in higher education R&D expenditures has been marked
by contrasts: relatively low growth in 2010-11, noticeable slowdown in 2012-14, and higher but still comparatively
modest rates (similar to those for GDP) in 2015-19 (table 2).

Federal Agencies and Federally Funded Research and Development Centers

The federal government performed $62.8 billion, or 9% of the U.S. R&D total in 2019 (table 1 and table 3). This amount
included $39.9 billion (6% of the U.S. total) performed by the intramural R&D facilities of federal agencies and $22.9 billion
(3%) performed by the 42 federally funded research and development centers (FFRDCs). The federal share of U.S. R&D
performance rose from about 11% in 2000 to 12% in 2010 but has declined since then to its current 9% share.

Adjusted for inflation, this sector’'s R&D performance in 2010-19 increased at an annual average rate of 0.6%, in contrast
to the 3.8% rate for U.S. total R&D and 2.2% for GDP over the same period (table 2). In the previous decade (2000-10),
federal R&D performance grew an average of 3.8% yearly, well ahead of U.S. total R&D (2.1%). However, the year-over-year
changes for 2010—-19 were a varied picture: outright declines or low growth rates in 2012-17 but a turn to markedly higher
rates of increase in 2018-19. Part of this history reflects the waning of the incremental funding from ARRA after 2010 and
the more challenging environment for federal budget support after 2011; in 2018 and 2019, the results of lengthy
congressional debates on federal spending resulted in substantial increases overall in the agency budgets to conduct
R&D.

State Government

State agency intramural R&D performance in 2019 totaled $675 million—a small share (about 0.1%) of the U.S. total (table
1 and table 3). This includes all 50 states and the District of Columbia.
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Nonprofit Organizations

R&D performed in the United States by nonprofit organizations (excluding higher education institutions, the federal
government, and nonfederal governments) was an estimated $27.0 billion in 2019 (table 1 and table 3). This was 4% of
U.S. total R&D, a share that has changed little since the early 2000s.

Sources of R&D Funding
Business

Matching its predominant role in R&D performance, the business sector is also the leading source of funding for R&D
performed in the United States. In 2019, business sector funding accounted for $481.8 billion, or 72% of U.S. total R&D
performance (table 3). Nearly all (98%) of the business sector’s funding for R&D that year supported business R&D
performance—whether performed by the company itself or in funding provided for the R&D performed by other
companies. Most of the remainder went to R&D performers in higher education and nonprofit organizations, along with
small amounts to FFRDCs and nonfederal governments.

The business sector’s predominant role in U.S. R&D funding began in the early 1980s when its support first started to
exceed 50% of the total. Over 2000-19, the business sector’s share of the U.S. R&D funding total ranged from 61% to 72%
yearly.

Federal Government

The federal government is the second-largest source of funding for U.S. R&D, behind the business sector. It is a significant
resource for most all U.S. R&D performer sectors, except the business sector where business’s own funds greatly
overshadow the federal role.

Funds from the federal government accounted for $133.8 billion, or 20% of U.S. total R&D, in 2019. The largest amounts of
federal funding were directed to R&D performance by the federal government, higher education, and businesses (table 3).
In 2019, federal funding supported about 51% of academic R&D performance, 5% of business R&D performance, 33% of
nonprofit R&D performance, all of federal intramural R&D performance, and almost all (98%) of FFRDC R&D performance.

Several decades ago, the federal government was the leading sponsor of the nation’s R&D, funding 67% of all U.S. R&D in
1964 (figure 2). The federal share decreased to just below half (49%) of all funding in the late 1970s, to a little over a third
(36%) in the mid-1990s, and to a quarter (25%) by the turn of the century. (A major factor in the decrease of the federal
share of national R&D was the sharp decline in funding for space R&D after the United States won the race to the moon in
the late 1960s. At largely the same time, the business sector was rapidly expanding its energy-related R&D in response to
the world oil supply crises.) The share ticked up again to 31% in 2009 and 2010 amid changing business conditions and
expanded federal funding for health, defense, and counterterrorism R&D (including ARRA funding). The federal share,
however, again declined in the subsequent years and stood at 20% in 2019. Some of this recent year’s decline reflects the
waning of the ARRA incremental funding and also the more challenging federal budget environment since 2011. Some,
however, is a natural consequence of the large increases in R&D funding from the business sector that also have been
happening in these recent years.

Other Sources

The remainder of R&D funding from other sources is a smaller component: $51.3 billion in 2019, or about 8% of U.S. total
R&D performance that year (table 3). Of this amount, $21.6 billion was from higher education’s own institutional funds,
nearly all of which remained in the academic sector; $4.9 billion was from state and local governments, primarily
supporting academic research; and $24.8 billion was from nonprofit organizations, mostly funding this sector's own R&D.
Of the estimated nonprofit total, some funds ($7.9 billion) supported R&D in higher education, smaller amounts supported
that of business ($0.9 billion) and FFRDCs ($0.2 billion), and a slight amount ($0.01 billion) supported state government
(table 3).
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R&D by Type of R&D

In 2019, basic research activities accounted for $102.9 billion, or 15% of U.S. total R&D expenditures (table 4). Applied
research was $132.0 billion, or 20% of the total. Most of the total of U.S. R&D expenditures was experimental development
at $432.0 billion, or 65%.

Table 4
U.S. R&D expenditures, by type of R&D: selected years, 2000—-20

(Billions of current and constant 2012 dollars and percent)

Type of work 2000 2010 2012 2013 2014 2015 2016 2017 2018 2019 20202
Current Sbillions

All R&D 267.9 406.6 433.7 454.3 476.0 494.5| 521.7 554.0 604.8 666.9| 708.0

Basic research 420 764 738 79.1 828 843 857 887 96.0 1029 107.9

Applied research 56.5 79.0 86.8 882 918/ 97.2 110.5 114.1 119.8 132.0 139.5

Experimental development ' 169.4| 251.2' 273.1| 287.0 301.4 313.0 3255 351.2  389.0 432.0| 460.5
Constant 2012 S$billions

All R&D 343.4| 422.8 433.7 446.5 459.2 472.3| 493.4 514.2 548.3 5939 623.0
Basic research 539 794 738 778 799 80.5| 81.0 823 87.1 916 949
Applied research 72.4| 822 868 86.6 885 929 1045 1059 108.6 117.6| 122.8

Experimental development 217.1 261.2 273.1 282.0 290.8 299.0 307.9  326.0 352.6 384.7 405.2
Percent share of total

All R&D 100.0/ 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0| 100.0
Basic research 157 188 170 174 174, 170 16.4 16.0 159 154 152
Applied research 211 194 200/ 194 193 19.7 212 206 198 19.8| 19.7

Experimental development. 63.2/ 61.8/ 63.0 632 633 633 624 634 643 648 65.1

@ The data for 2020 include estimates and are likely to later be revised.

Note(s):

Data throughout the span of time reported here are consistently based on Organisation for Economic Co-operation and Development Frascati
Manual definitions for basic research, applied research, and experimental development. Prior to 2010, however, some changes had been introduced
in the questionnaires of the sectoral expenditure surveys to improve the accuracy of respondents' classification of their R&D by type. Accordingly,
small percentage changes in the historical data may not be meaningful.

Source(s):
National Center for Science and Engineering Statistics, National Patterns of R&D Resources (annual series).

Higher education accounted for just under half (48%) of the $102.9 billion of basic research in 2019 (table 3). The
business sector was the second-largest basic research performer (32%). Business was the majority performer (58%) of
the $132.0 billion of applied research in 2019. Higher education was second at 17%, and federal intramural performers
plus FFRDCs accounted for 16% of the applied research total. Business continued to dominate experimental development,
accounting for 90% of the $432.0 billion of that category in 2019.

Federal funding accounted for 41% of the $102.9 billion of basic research in 2019. But federal funds were less prominent
for applied research (32% of $132.0 billion) and experimental development (12% of $432.0 billion). The business sector
provided the greatest share of funding for applied research (56%) and the predominant share for experimental
development (87%). Interestingly, it also accounted for a sizable share (33%) of funding for basic research.

Over the 2010-19 period, the split of U.S. total R&D expenditures among the three types of R&D did not largely change
(table 4). Applied research tracked in the range of 19% to 21% throughout the period (table 4). However, there was the
appearance of a gradual drop in basic research’s share, from 19% in 2010 down to 15% in 2019. And the opposite for
experimental development, rising, for the most part, from 62% in 2010 to 65% in 2019. Nonetheless, adjusting for inflation,
about $12 billion more in basic research was performed in 2019 than in 2010, $35 billion more in applied research, and
$124 billion more in experimental development.
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The most interesting shifts in the relative roles of performers and funders continue to be in the realm of basic research. In
2010, businesses performed 21% of U.S. basic research, but the sector’s role rose to 32% in 2019—this was due in good
part to substantial increases in basic research performed by the pharmaceuticals and medicines industries, as well as the
information industry and the professional, scientific, and technical services sector. Over the same period, the share of U.S.
basic research performed by higher education institutions—historically, the nation’s largest basic research performer—
declined from 51% in 2010 to 48% in 2019. Further, businesses funded 23% of U.S. basic research in 2010, rising to 33% in
2019. Over the same period, the federally funded share declined from 52% to 41%.

Data Sources and Availability

The statistics on U.S. R&D presented in this report derive mainly from integrating the data on R&D expenditures and
funding collected by NCSES's annual national surveys of the organizations that perform and fund the vast majority of U.S.
R&D. In some cases, the primary data from these surveys are adjusted to enable consistent integration of the statistics
across these separately conducted surveys. In addition, preliminary or otherwise estimated values may be used where
final data from one or more of the surveys are not yet available but can reasonably be calculated.

The R&D surveys include NCSES’s annual surveys of business R&D (the Business Enterprise Research and Development
Survey for 2019, the preceding Business Research and Development Survey for 2017-18, the Business R&D and
Innovation Survey for 2008-16, and the Survey of Industrial R&D for 2007 and earlier years). In addition, the business R&D
totals include the R&D expenditures reported by “micro” companies (defined as companies with fewer than 10 employees)
through NCSES surveys fielded for 2016 and forward (the 2016 Business R&D and Innovation Survey-Microbusiness and
the 2017, 2018, and 2019 editions of the Annual Business Survey).8 Other NCSES survey data sources are the Higher
Education Research and Development Survey (for FYs 2010-20), and the preceding Survey of R&D Expenditures at
Universities and Colleges (FY 2009 and earlier years), the Survey of Federal Funds for Research and Development (FYs
2020-21 and earlier years), and the FFRDC Research and Development Survey (FY 2020 and earlier years). Amounts for
the R&D performed by nonprofit organizations with funding from the nonprofit sector and from business sources are
estimated based on data and parameters from the 2016 Nonprofit Research and Development Activities Survey and the
1996-97 Survey of R&D Funding and Performance by Nonprofit Organizations.

A full set of detailed statistical tables associated with the National Patterns data is available in a companion report:
National Patterns of R&D Resources: 2019-20 Data Update, available at https://ncses.nsf.gov/pubs/nsf22320. This
supplementary report also provides further details on the nature of the data and the methodologies used to produce the
National Patterns statistics. For further information and questions, contact the author.

Notes

1 Essential definitions: Research and experimental development (R&D) comprises creative and systematic work
undertaken in order to increase the stock of knowledge—including knowledge of humankind, culture, and society—and to
devise new applications of available knowledge. Basic research: Experimental or theoretical work undertaken primarily to
acquire new knowledge of the underlying foundations of phenomena and observable facts without any particular
application or use in view. Applied research: Original investigation undertaken in order to acquire new knowledge; directed
primarily toward a specific, practical aim or objective. Experimental development: Systematic work drawing on knowledge
gained from research and practical experience and producing additional knowledge, which is directed to producing new
products or processes or to improving existing products or processes (see Organisation for Economic Co-Operation and
Development (OECD). Frascati Manual 2015: Guidelines for Collecting and Reporting Data on Research and Experimental
Development. Paris. Available at https://doi.org/10.1787/9789264239012-en).

2 In this report, dollars adjusted for inflation (i.e., constant dollars) are based on the GDP implicit price deflator (currently
indexed to 2012 dollars) as published by the Department of Commerce, Bureau of Economic Analysis (see U.S. Bureau of
Economic Analysis, https://apps.bea.gov/iTable/iTable.cfm?reqid=19&step=2#reqid=19&step=2&isuri=1&1921=survey).
Note that GDP deflators are calculated on an economy-wide scale and do not explicitly focus on R&D.


https://ncses.nsf.gov/pubs/nsf22320
https://www.nsf.gov/cgi-bin/goodbye?https://doi.org/10.1787/9789264239012-en
https://apps.bea.gov/iTable/iTable.cfm?reqid=19&step=2#reqid=19&step=2&isuri=1&1921=survey
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3 Due to sample variability in the data for the business R&D component (particularly the variability for 2000), the
compound annual growth rate of the U.S. R&D total over the 2000-10 period fails (but only barely so) to exceed the
corresponding rate of growth of GDP at a 90% confidence level.

4 By comparison to the world's other largest R&D performers in 2019, the U.S. ratio was well ahead of China’s 2.23%,
France’s 2.20%, and the United Kingdom’s 1.76%; was considerably behind South Korea's 4.64%; but was nearly on par
with Germany’s 3.19% and Japan’s 3.20%. See Organisation for Economic Co-Operation and Development (OECD). 2021.
OECD Main Science and Technology Indicators. R&D Highlights in the September 2021 Publication. OECD Directorate for
Science, Technology and Innovation. Available at https://www.oecd.org/sti/msti.htm.

5 Due to sample variability in the data for the business R&D component, the calculated R&D-to-GDP ratios for 1964, 2009,
2016, and 2017 are not significantly different from one another at a 90% confidence level.

6 For further details and statistics on the R&D performed in the United States by the business sector, see the upcoming
report (data year 2019) of the NCSES Business Enterprise R&D Survey, which will be available at https://www.nsf.gov/
statistics/srvyberd/#tabs-2.

7 The data on higher education R&D reported by National Patterns differ from the underlying survey data in several
respects. First, National Patterns translates the Higher Education R&D (HERD) Survey's primary data in academic fiscal
years to calendar year equivalents. Second, National Patterns reports higher education R&D expenditures that are adjusted
to remove the double-counting of pass-through funding that are included in HERD Survey source data. For further details
on this topic, see “Technical Notes” in National Center for Science and Engineering Statistics (NCSES). 2022. National
Patterns of R&D Resources: 2019-20 Data Update. NSF 22-320. Alexandria, VA: National Science Foundation. Available at
https://ncses.nsf.gov/pubs/nsf22320.

8 Estimates from the NCSES business R&D surveys mentioned are all derived from sample data and thereby contain
sampling error. Consequently, estimates of U.S. total R&D also contain sampling errors. For more information on this topic
and other surveys used in the National Patterns tabulations, see “Technical Notes” in National Center for Science and
Engineering Statistics (NCSES). 2022. National Patterns of R&D Resources: 20719-20 Data Update. NSF 22-320. Alexandria,
VA: National Science Foundation. Available at https://ncses.nsf.gov/pubs/nsf22320.
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